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Abstract 
With the new market scenario along the years the great automobile multinational companies are leaving for the challenge of 
reducing production costs. This production system is the Lean Manufacturing a model that serves to facilitate competitiveness in 
several segments, aiming to eliminate waste (No Value Added) and also in improving working conditions. For the auto 
companies the application of Lean Manufacturing within your concept is being improving production processes, involving its 
parts suppliers, raw material consumption and operating since the beginning of its production, to finalize their finished products. 
The main goal of ergonomics is to develop and apply the man adaptation techniques to their work and efficient and safe ways in 
order to optimize the well-being and thus increasing productivity. In this study we applied some methods of analysis process by 
the correlation with implementation of Lean Manufacturing and working conditions in ergonomics. In which refers to the results 
(Quantitative - same volume of products with the lowest number of employees) and the (Qualitative - faster, accuracy, timeliness 
and improved quality of the product). Through this data collection relating them between theory, physical implementation, 
concepts and ideas between those involved, the focus of the tool applied on the conditions of the posts / workstations and which 
return benefits provided through the interviews. This study demonstrates a result of analysis of objectives achieved by continuous 
improvement applied between the elimination of waste and increased productivity and the impacts, the ergonomic conditions to 
carry out operations and consequently the results achieved in improving the productivity and well-being of its employees. 
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1. Introduction 
With the new market scenario along the years the big auto multinationals are leaving for the challenge of 
reducing production costs, wanting to be more competitive than other not to lose their market shares, therefore there 
is competition between them we can say every minute that passes. In this global competitive market for this type of 
follow-up in the production of motor vehicles, parts of them appreciate good at evolving their products in 
technology, designer, comfort, security, diversification of colors and quality in its products all this, but in order to 
reduce the production costs, all are seeking such a guarantee in the competitive market. And for automotive 
companies to keep this market, they seek to use tools in the context of continuous improvement in their production 
processes. 
A widely used tool some time since the 1940 season in order to get a (Lean Production) for a production system 
Lean Manufacturing is a model that serves to facilitate competitiveness in several segments, aiming to eliminate 
waste (not Value Added) and also in improving working conditions. For the auto companies when the application of 
Lean Manufacturing is to be improving production processes from the supplier of raw materials and consumption to 
its final production of their products. Enabling with some tools to help in this application to a set of activities 
encompassed with better resources and lower costs.  
The Lean Manufacturing opens up a range to insert other tools that aid, such as: (Kaizen, 5 Senses, Poka-Yoke, 
Takt-Time, Balancing stations or workstations, supply flow of parts and products, Flow Mapping Value, Safety, 
Ergonomics, etc.). In the application of Lean Manufacturing should be made a direct correlation between vision of 
working conditions with a support tool mentioned the (Ergonomics). Each continuous improvement held in any 
work environment, this correlation can be carried out in order to adapt the improvements to the executor of 
activities.  
The main goal of ergonomics is to develop and apply the man adaptation techniques to their work and efficient 
and safe ways in order to optimize the well-being and thus increasing productivity. The concept of ergonomics 
applies to the quality of adaptation of a machine to its operator, providing an effective handling and avoiding an 
effort worker extreme in implementing the work. The repetitive stress injuries (RSI) are the most common physical 
problems that can cause limitations or inability to work. Using ergonomic solutions in the workplace is an initiative 
that can significantly increase the levels of satisfaction, efficiency and worker efficiency. 
2. Theoretical basis 
The evolution of lean production process (The Toyota production system originated in Japan, the Toyota car 
plant, just after the Second World War. At that time the Japanese industry had a very low productivity and a huge 
lack of resources, which prevented from adopting the model of mass production ...) [1]. 
Within this context and seek improvements to the production process two ambitious engineers (Kiichiro Toyoda 
and Taiichi Ohno), ventured on a mission to understand the process of Americans on a visit in car plant FORD US 
which in turn, developed a differentiated production system and a mass production process. This process was called 
and popularized in the production of the model "Ford T" where vehicle production was high and low prices of these 
products, and the high proportion of machinery in relation to numbers of workers. 
After this visit the US and to understand the process and make various analyzes and correlations, the Japanese 
had in mind that this production model in mass would be no way that could be applied in Japan. So the idea to 
develop a production system known worldwide as Toyota Production System (TPS) following an original 
production line of reasoning based on Henry Ford and Frederick Taylor with the development of mass production, 
and Taiichi Ohno was presented as continuer of Ford. And to continue with the improvements in the production 
system of "Toyota" they already had another thought in performing the production of small batches, with the aim of 
improving a production line with more varieties in their products produced in smaller batches diversifying the colors 
of their vehicles. For example, in a batch of 10 vehicles 5 of them will be in a different color.  
Eventually perfecting ideas on improvements within the production system to leverage profits by reducing these 
production costs in order to identify and eliminate existing losses, which means acting which does not add value to 
the product.  
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Consequently in a philosophy of management in reducing waste, we adopted in this period the Lean 
Manufacturing or Lean Manufacturing, incorporated within this it followed the nomenclature known as the Seven 
Types of waste, characterized in (1º Super production, 2º expected, 3º transportation, 4º processing, 5º stock, 6º 
moving, 7º defects). 
In the Toyota Production System goal is to make right the first time, and efficiency in the implementation of tools 
aiming strongly seek effective in this process, producing the exact amount using the minimum necessary resource, 
which includes the elimination of waste with improved production flow with less lead time, lower costs, better 
quality, greater efficiency in services meet the customer expectations and consequently reaching the improvement in 
production efficiency in general. Having also the main focus to ensure the quality of products to be produced, that is, 
the result that every organization wants for you, your customers are satisfied with the highly products with 
guaranteed quality, thus organizations thus get to profitability in your business. 
Fig. 1. Concept supplier you must be applied internally and externally in an organization. 
In short, the Lean Manufacturing for an organization that seeks lean production, can be made a mapping for the 
whole a process assisting in the identification of each step by step phases with the information of their effectiveness, 
adding value to your product aiming to beat the competition and affectively looking to meet customer needs. The 
Toyota Production System has become a world reference in which many of the organizations apply the tools that 
exist within the system, today it is followed directly as a competitive factor. 
The correlation between Lean Manufacturing and Ergonomics in stations or jobs within an organization. You 
make a scientific study of the relationship between man and machine, seeking an ideal safety and efficiency in the 
way one and another interact and the optimization of human working conditions, using methods of technology and 
industrial design. Ergonomics is a term that derives from the Greek "ergon", meaning "work" and "nomos", meaning 
"laws or regulations". Ergonomics refers to the set of disciplines that studies the organization of work in which there 
is interaction between humans and machines. 
The main goal of ergonomics is to develop and apply the man adaptation techniques to their work and efficient 
and safe ways to perform in order to optimize the well-being and thus increasing productivity. 
Ergonomics is an area of economics that deals with topics related to the modern context of work, especially in the 
industrial economy. Two crucial issues within the ergonomics are the safety and the prevention of occupational 
accidents, and so the ergonomics suggests the creation of suitable sites and support the work, creates employment 
methods and remuneration systems in accordance with the yield (recovery, work study). Ergonomics also 
determines work schedules, as well as its nationalization, and includes all through a humanitarian perspective of the 
company and the relationships that are established in it. 
The concept of ergonomics applies to the quality of adaptation of a machine to its operator, providing an effective 
handling and avoiding an effort worker extreme in implementing the work [2]. 
The repetitive stress injuries (RSI) are the most common physical problems that can cause limitations or inability 
to work. Using ergonomic solutions in the workplace is an initiative that can significantly increase the levels of 
satisfaction, efficiency and worker efficiency. Human factors are a term used with the same meaning ergonomics. 
When it comes to human factors or ergonomics, its application covers areas such as: aeronautics, information and 
communication technologies, product design adapted to humans, care physical and mental health, among other 
areas. Cognitive Ergonomics is also known as psychological engineering and how the word "cognitive" suggests, is 
related to a set of mental processes, including perception, attention, cognition, motor control and memory storage 
and retrieval. Cognitive ergonomics analyzes the impact these processes have on the interaction of humans and other 
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elements within a system. Some specific areas are mental workload, monitoring, decision making, skills, 
performance, human error, human-computer interaction and training. Organizational Ergonomics also known as 
macro ergonomics, organizational ergonomics assumes that all the work occurs within organizations.  
The organizational ergonomics intends to leverage existing systems in the organization, including the structure, 
policies and processes of the organization. Some of the specific areas are: shift work, job scheduling, job 
satisfaction, motivational theory, supervision, teamwork, teleworking and ethics. It is seeking to develop a seamless 
integration between working conditions, skills and physical and psychological limitations of the worker and the 
efficiency of the production system. Ergonomics goals, increase organizational efficiency and productivity profits, 
increase safety, health and worker comfort, reduce the dangers and prevent errors and accidents.  Analyze postures 
adopted by workers, made body movements, environmental physical factors that frame the work, used equipment. 
And check the types of ergonomic intervention, providing jobs and working methods, tools, machinery and 
furniture, correct problems identified through proprietary methodologies, awareness, information and training on the 
most appropriate methods and techniques to carry out their tasks [9]. When an organization applies the Lean 
Manufacturing, is to correlate directly with the ergonomics and intensely examine working conditions in stations or 
stations that carry out and perform the operations and activities. That is, to correlate them to get expected results in 
its objectives and targets set for each organization. 
3. Methodology 
This study presented was applied in a factory with production of automotive vehicles installed in the state of 
Paraná, Brazil. And with approximately about 6500 direct employees and three production shifts. The kind acts with 
the lean production system based on the Toyota Production System. The application of Lean Manufacturing is part 
of the lean process that organization to eliminate waste and reduce production costs and Ergonomics it is part of the 
concept of tools that same production system in order to provide good working conditions for employees and 
consequently the welfare of the same. However, when there is a realization of applicability of tool concepts to seek 
improvements and cost savings for this Organization, the rule has to be followed according to the methodologies and 
also following your current Production System. In the application of Lean Manufacturing, the correlation was 
performed with the tools that help this Production System and were also applied some tools with techniques for 
achieving results. 
These are the basic elements of the current Production System: 5'S => The application of the 5 Senses of 
Japanese origin (Seiri, Seiton, Seiso, Seiketsu and Shitsuke) apply the 5 Senses to reduce waste, and organized work 
will also reduce the displacements, improving safety, improve team motivation with a pleasant working 
environment. Dexterity => You learns the operation of the workplace through training. The Dexterity field allows 
the repeatability of gestures, which reduces the dispersion of implementation and the risks of non-quality, skill helps 
streamline operations, improve the fluidity of movement. The relationship with the ergonomics of dexterity is 
teaching correct posture through training applied to employees. Standardization => Standardization is the default 
operation being the best production method at the time, but there is no reason why there is no pattern of change. 
Ergonomics => The Production System, Ergonomics is the basis, along with standardization, Dexterity and 5 
Senses. They are all interconnected to have a good working condition to the developer, optimize the movements, 
gestures and movements on one hand, and to prevent damage, including postures and efforts. Implement effective 
versatility, according to the principles set out in the dossier of the department record and organize the work of 
rotation within the posts or stations, taking into account constraints and capacity of operators. Kaizen => is a method 
of continuous improvement, particularly suitable to improve the productivity of a gas or workstation, in order to 
ergonomics thereof. The implementation indirectly helps to promote the flow and the quality of production and 
standardization, can be effectively applied only if the area in question has already been normalized. Just in Time => 
improvement of a position within a Kaizen site takes into account the flow of components and parts to be assembled 
and the supply and disposal of the post or center. MPM => Media Performance Management, usually in automated 
lines, leads to reduction causes of malfunctioning. It has a positive impact on the operating income line. MDT => is 
a set of methodologies that allows to build and measure the performance of the stations or direct labor workstations, 
these methods allow the determination of the time required and sufficient for manual operation. Is connected with 
the standardization of the post or workstation, it allows you to associate the time of Operation Standard, in (FOS) 
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analysis and engagement, she associates the time of each operation step. QC => Quality and controls to ensure the 
quality, capacity building and training compliance with the standard, are necessary conditions for improving quality. 
PDCA => is an interactive method of four-step management, used for the control and continuous improvement of 
processes and products. It is also known as the circle / cycle / Deming wheel, Shewhart cycle, circle / cycle control. 
The Plan is to establish the objectives and processes necessary to deliver results in accordance with the projected 
(objectives or goals). The Run is to implement the plan, run the process, enables you to develop a plan.  
The Check is to study the measured and collected a result, compare it against the results look for deviations 
mainly in the application. The Fix is to take corrective actions on significant differences between actual and planned 
results. When a pass through these four steps need not result in any improvement, to which the method is applied 
PDCA can be refined. 
VSM => The meaning is the Value Stream Mapping. It is a technique used in lean manufacturing to identify 
logistics flows (material and information) needed to produce and deliver a product / service. Identification 
uninterrupted flow value; A value stream is all action (adding value or not); Set product families based on the 
customer's perspective; Identify demand, in stock and frequency; Identify the main sources or root causes of waste 
and surpluses, to build the ideal situation; Producing the rate and in accordance with the following process need 
(takt time) and check the state of continuous flow or pull production system. 
After the advent of the production system called "Toyota Production System", began a new way of thinking, with 
a lean process and without waste and, consequently, reducing costs, without forgetting the worker welfare, 
improving conditions of their work environment. Through many studies and the emergence of ergonomics after 
World War II, entrepreneurs and society observed that the condition of well-being in the workplace is directly 
proportional to productivity and employee effectiveness in carrying out its tasks [4]. Many companies looking to 
adopt Lean principles, in many different industry segments, such as aerospace, automotive, consumer products, 
industrial products and metallurgy, construction, administration [5].  
The challenge of the future activity approach is therefore not predict in detail the activity that will develop in the 
future but provide the space of possible forms of future activity, is to evaluate to what extent the design choices 
allow the implementation modes operative compatible with the chosen criteria, in terms of health, productive 
efficiency, personal development, and also about the collective work [6]. 
4. Results 
To perform the compilation of data obtained from the expected results, the idea was to conduct interviews with 
employees who have precisely the application of Lean Manufacturing, correlating directly with the ergonomics and 
analyzing Working Conditions. For this study, we created a questionnaire of questions and qualitative and 
quantitative responses in order to identify what is the view of employees in relation to the post or workstation and 
ergonomic factors and the organization of this system of production methodologies applied in practice. 
In this questionnaire forms submitted contains thirteen issues, with questions and answers, it was explained to 
each work how to answer the questions, going through a training and training on how to fill. In which the forms 
were delivered at random for a total of forty (40) employees in various areas of expertise, and most of it was given 
to employees who work in manufacturing, then, is where the most applies Lean Manufacturing, Ergonomics human 
factors and working conditions. Thus, the distribution was made that way: 15 Manufacturing, 5 Engineering, 5 
Maintenance, 4 Quality, 4 Logistics, 2 RH, 2 Suppliers, 1 Ergonomics, 1 Occupational Safety, 1 Communication, 
total of 40 forms. The interview, according [7], has the following advantages how deep can you obtain the elements 
in analysis and the flexibility and low directivity of the scheme for gathering the evidence and interpretations of the 
interlocutors.  
Thus, "the content of the interview will be the subject of a systematic analysis of content, designed to test the 
working hypotheses" [7]. After collecting the data, we can see the situation concerning the Organization of the lean 
production concepts being applied Lean Manufacturing correlated with Ergonomics and Working Conditions 
Human Factor. Regarding the forties (40) samples taken with the twenty-seven employees (27) of them answered is 
on the application of Lean / Kaizen following the continuous improvement within a progress improving ergonomics 
and working conditions. This represents (68%) of research in the application of the same previously mentioned. 
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We found that the view of employees surveyed for this study the tool-concept has a good response to the 
improvements that the Organization seeks in order to reduce cost and good working conditions within the lean 
production following the Production System. To understand a little more of the visions of those employees who 
have gone through these methodologies in which, experienced and followed on a daily basis the modified and which 
idea they understand the way that the organization seeks to apply the improvements in the departments. We will also 
name a few comments that were compiled by post-implementation of improvements related research in posts or 
workstation on the ergonomics and working conditions. Reviews of employees: 
x I think my point of view very interesting when the company is improving on the job, means that the company 
cares about the wellbeing of employees. 
x I already knew the application of ergonomics in another company where I worked, I realized that here things 
happen very fast, I also see the attitude of the hierarchy assisting in the application to improve the job that's very 
interesting. 
x I attended several changes aimed at improving the position when studies take place, the specialist comes to how 
is the post questions and ask my suggestion to make the ideal improvement to meet the best conditions for proper 
posture and will be held some kind effort. I think my participation is very important because it is I that I will 
perform the operations at the station. 
x The expertise of the experts and analysts is really apply the best working condition in the position where they are 
carried out operations by employees, have the perception that such improvements meet the needs of employees 
and motivate each of them to improve operational performance with the focus on product quality. 
It is necessary to maintain this culture in the company to conduct regular reviews on all jobs, with the goal of 
establishing a "prevention" of future problems. It can be seen from the point of view of developers who program the 
ergonomics of the company, and also affect various areas of the company, raise awareness of the health of workers. 
Another important point that all areas have a preventive target to work, avoiding the risk of accidents in the 
workplace. 
5. Conclusions 
In the general context of this study can be drawn from that yes there is a continuity make continuous 
improvements in the production process aimed at advancing this Organization relating to better working conditions 
for its employees. However the view of employees is that ergonomics is essential for improvements in stations or 
workstations, and the application thereof can further benefit the correlation between employees with the company. 
With the implementation of Lean Manufacturing and Ergonomics and Working Conditions the results have a 
positive development, research identified among surveyed what is the degree of importance of each tool to correlate 
with the improvements implemented. 
The results show a reduction in absenteeism due to improvements made and implemented in offices or 
workstations, is, have better working conditions and thus employees an improvement in their income to perform 
operations and make better quality. We also examine how this production quality was obtained a post-improvements 
or developments had an impact on the quality after implementations. 


















Degree of importance 
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Fig. 3. Graphic absenteeism index 
Fig. 4. Graphic defects per unit 
The manufacturing process should be considered from the beginning of the product development process, as 
many limitations, adaptation needs and facilities may be considered long before the product is targeted production 
lines. The success of new products is largely influenced by its production process, the introduction of new products 
in the manufacturing environment influences their performance [8]. According to the survey, we can see that there 
was rather an improvement over the years in relation to product quality, that is, the well tool applied with the 
improvements set gets a good working condition and has a positive and well-significant result for both employees 
who can perform operations and make quality, and for the organization that relies on the quality of its production 
carried out by its employees. This indicator makes it easy to survey and associates to improve the quality of 
production vehicles. Thus, considering the average defects before and after the implementation, we realize that there 
is a reduction in the relative values, confirmed by the positive trend over the period. Consequently the company has 
as its mission to meet the needs of its customers. 
In relation to the effective performance of the company is very important to be eliminated waste focused on lean 
production to reduce costs. That is, be producing more with the lowest possible and necessary resource where adds 
value. In this case we analyze the reduction between the periods of years, and from 2013 to 2015 until the month of 
March obtained a reduction of 23% compared to the performance in the company, also means great progress for the 
Organization, where this indicator serves also to make a direct correlation in the market scenario. Lean production to 
production factors can be used to competitiveness in order to obtain the advantages in this regard, is to be much 
better at producing. To give the best working conditions for employees in relation to ergonomics and thereby a 
production target has improved way to achieve. In the current market scenario the new performance evaluation 
models are required to, check and report the position on the market and motivate progress and the commitment of 
employees to the changes or improvement projects that are deployed; and to assist in decision making about the 
process of implementation and management of the improvements and changes within the organization. 
Put into practice the continuous improvement, we have confirmation that the Organization Production System is 
applied to the performance with cost reduction target aiming strongly to improvements in relation to ergonomics. 
We are also aware that the company really takes care of the wellbeing of its employees, seeking to improve their 
production system fully fit for the production operations can be performed. Ergonomics applied in stations or work 
stations brings the benefit of an improved framework within human factors. Providing better security to carry out the 
activities in the production that allows it to have a lean production, and with good expected results. Also identified 
respect for standardization of a new operating mode where the supervisor modifies all of the documentation 
describing the new standard, after that, the supervisor performs the training training for employees how to perform  
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Fig. 5. Graphic performance production 
the operations concerning good gestures and postures when they make operations. Employees perform their focus on 
quality operations, following the production system rules (do well the first time) consequently improved 
productivity due to the elimination of waste, strongly contributing to the growth of the Organization for the same to 
be a competitive company in the Market. 
Another issue that is critical to the company's sustainability factor that is used within the world system in relation 
to the concept: The emergence of the concept of sustainable development came from the perception of the problem 
of development of our civilization. The problem of development has global scale. Therefore, despite the search for 
local actions aimed at sustainability, we should always have on the horizon related to the overall process. The ONU 
has adopted since 1983 the formal concept of sustainable development as "one that meets the needs of the present 
without compromising the ability of future generations to meet their own needs." [10]. The sustainable development 
search strategies must work in three dimensions of sustainability: environmental, socio-cultural and economic,  
The goal should be a balance between the dimensions being defined as actions goals. In turn, this company seeks 
the best way to contribute to sustainability working in the awareness of its employees in respect for nature and the 
environment, producing with the best resources to prevent degradation of our system, stressing that the employees 
themselves are part this social environment. That is, separating the waste as plastic, paper, metal, organic correctly. 
For companies that make the disposal of such waste lead to the final destination as recyclable. This fact also well 
spent sustainability and reduce their energy efficiency as energy (light) and water consumption, reducing costs in 
production and consequently a saving of natural resources of our global system. Although the company seeks to be 
the best way to report on the environmental system, and the concern should be for all human beings to each 
contribute in the best possible way, our planet will remain sustainable. 
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